The Gifu earthquake of September 9, 1969, with a magnitude of 6.6, occurred in the midst of a belt-like seismic region across central Japan, extending from the Hokuriku to Mikawa districts, along which a number of great earthquakes have taken place since the Nobi earthquake in 1891. From a geological point of view, the fracture pattern in this region, including many conjugate sets of strike-slip faults such as the Atera, Neo-dani, and Atotsugawa faults trending predominantly in the NNW-SSE and NE-SW directions, seems to suggest that the region had been subjected to Quaternary crustal deforma-tions mainly due to horizontal tectonic compression in an E-W trend (SUGI-MURA and MATSUDA, 1965; MATSUDA, 1966 , MURAL, 1970 HUZITA et al., 1973) . The focal mechanism of the large earthquakes (ICHIKAWA, 1971) indicates predominant strike-slip components and the E-W pressure, which gives support to the geological evidence, and also, the mechanism of microearthquakes seems consistent with these features (MIKI et al., 1965; WATANABE and NAKAMURA, 1967; YAMADA et al., 1972) . The Gifu earthquake took place under these circumstances, and among the great earthquakes in this region, the most extensive seismic and geodetic observations were made after the 1969 earthquake.
The purpose of the present paper is to elucidate the dynamical faulting process of this earthquake by synthesizing all available seismic and geodetic data, including spatial distribution of aftershocks, the radiation pattern of Pwave first motions from Japanese and WWSSN stations, strong motions at nearby JMA stations, vertical tectonic movements from pre-and post-earthquake leveling surveys and strain and tilt changes at intermediate distances.
In relation to the faulting process, tectonic implications of the earthquake are discussed, and pre-earthquake data from leveling and tiltmeter observations are also examined from the viewpoint of earthquake prediction. Table 1 lists the thirteen earthquakes that have occurred in this region since 1891 with magnitudes greater than 6.0 (e.g., USAMI, 1966). In Fig. 1 the focal mechanisms of some of the earthquakes are schematically illustrated; the solutions for earthquakes No. 6-11 are based on ICHIKAWA'S analysis (1971) and Nos. 12 and 13 are from recent data (OOIDA and ITO, 1972; YAMADA and FUJII, 1973 
Spatial Distribution of Aftershocks
Extensive observations of aftershocks were made by several organizations right after the main shock (AFTERSHOCK RESEARCH GROUP, 1970; KAMINUMA, 1970; AOKI et al., 1970; WATANABE and KUROISO, 1970; SASAKI et al., 1970) , and some of them continued until one year later (ITO, 1971) . Some of the observations clearly indicate that the aftershock zone gradually spreads out as the time goes on, and therefore the zone in an early stage of activity may 
